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IM1DAZOLVLBENZOVL SUBSTITUTED HETEROCYCLES 
GENERAL DESCRIPTION OF THE INVENTION 

ComposMon-of-Matter Aspect 

In its composition-of-matter aspect this invention relates to novel 
imidazolylbenzoyl substituted heterocycles and their pharmaceutically 
acceptable salts. Particularly, this invention relates to novel compounds 
defined by the following Formula I: 



wherein 



A is 




— N N— Z or 




R 4 
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Y is selected from 



W 0 

II II 
-N — C — N ' J —H—C — OR 



<3 



0 

II 



a * 



3 



0 0 
II ^3 II 



— N— C — R 3 



O OH 
II I 



or — CH — H« 



W 0 

r u ^ 9 __r . 



Z is selected from ^* v «• 3 



or 



W is selected from O, S, NR, NCN or CHN0 2 . 

R is selected from hydrogen, C,-C 4 straight or branched chain alkyl, 
optionally substituted aryl or arytalkyi. 
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R„ R* R 4 are independently hydrogen or C,-C 4 straight or branched 
chain alkyl. 

R, is selected from C,-C 8 straight or branched chain alkyl, optionally 
substituted aryl or arylalkyl, or heteroaryl; 

n is selected from the integers 0, 1 or 2, 
and the pharmaceutical^ acceptable salts thereof. 

Provisos in the foregoing Formula I and definition thereof are that 
when R, is a C,-C 8 straight or branched chain alkyl this Is not inclusive of a 
tertiary moiety and when R, is heteroaryl, said heteroaryl cannot be attached 
to a hetero atom eg. N or O. 

Also contemplated as part of this invention are the pharmaceutically 
acceptable salts of the compounds of Formula I. Useful acids for this 
purpose include inorganic acids such as hydrobromic. hydrochloric, sulfuric, 
phosphoric and organic acids such as acetic, propanoic, benzoic, 
naptthalenecarboxyiic, oxalic, succinic, malic, adipic, lactic, tartaric, citric, 
salicylic, methanesulfonic and p-toluenesulfonic. 

It is to be understood that the definition of the compounds of Formula 
I encompasses all possible stereoisomers and mixtures thereof, which 
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possess th activity discussed below. In particular, it encompasses racemic 
modifications and any optical isomers which possess the indicated activity. 



It is also to be understood that the definition of the compounds of 
Formula I encompasses all possible polymorphic modifications and other 
solid state modifications which possess the stated activity. 

In the foregoing Formula I, various terms are defined in the following 
manner. The term C,-C 4 straight or branched chain aikyl shall refer to, for 
example, methyl, ethyl, propyl, butyl, isopropyl, isobutyl, tertiary butyl and 
sec-butyl. The term C t -C 8 straight or branched chain alkyl shall be inclusive 
of but not limited to such moieties as methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, pentyl, neo-pentyl, hexyl, 3-methylpentyl, heptyl, 2- 
methylhexyl, octyl, 2-ethyhexyl but will not include the tertiary alkyl moiety. 
The term aryl shall refer to a phenyl group, and the term arylalkyi shall refer 
to a phenyl at the terminus of a C,-C 4 straight carbon chain. The term 
optionally substituted shall refer to substitution on the phenyl ring and shall 
be of 1 to 3 in number and selected from C,-C 4 straight chain alkoxy, 
chlorine, fluorine or bromine. The substitution on the phenyl ring may also 
be a mono 1-imidazolyl. The term heteroaryi is defined as a pyridyl 
optionally substituted by C,-C 4 straight chain alkyl, thiophenyl or fury!. 

The compounds which follow are some of those which serve to 
exemplify various aspects of the invention described herein. 
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a. N-ta^^ChlorophenyOethylJ-N'-p-fl -[4-(1 H-imidazol-1 - 
yObenzoyll-A-piperidinylJethyll-N-methylthiourea 

b. N.N-Diethyl-N'-RI -[4-(1 H-imidazol-1 -yl)benzoyq-4- 
piperidinyl]methyl]guanidine. 

c. N"-Cyano-N-ethyl-N*-[l -[4-0 H-imidazol-1 -yl)benzoyl]-4- 
piperidinyl]-N-[I4-(l H-imidazol-1 -yl)phenyl]methyllguanidine. 

d. 2-Butylamino-2-[[1-[4-(1 H-imidazol-1 -yl)benzoyl]-4- 
piperidinyl]amino]-1 -nitroethene. 

e. N-[3-(3,4-Dimethoxyphonyl)propyn-N , -l1 -[4-(1 H-imidazol-1 - 
yl)benzoyq-4-piperidinyllurea. 

f. N-[1 -{4-(1 H-lmidazol-1 -yl)benzoyl]-4-piperidinyl]-N'-(4- 
methylpentyl)urea. 

g. N-Butyl-4-[4-(1 H-imidazol-1-yl)benzoylhN-methylpiperazine-l - 
carbothioamide. 

h. N-(3-Chloropheny1)-4H4-(1 H-imidazol-l-ylJbenzoyn-N'-methyl-N'- 
[2-(3,4>trimethoxyphonyl)ethynpip«razine-1-carboximidamido. 
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i. N-Butyl-N'-cyano-N-ethyl-4-[4-(1 H-imidazol-1 -yl)benzoyl]- 
piperazine-1 -carboximidamide. 

j. 4-[4-(1 H-lmidazol-1 -yl)benzoyl]piperazine-1 -carboxylic acid butyl 
ester. 

k. 1 -[(5-Methyl-2-pyridinyl)carbonyl]-4-[4-(1 H-imidazol-1 -yl)- 
benzoyl]piperazine. 

I. N-[1 -(1 -Dipropylamino-2-nitroethenyl)-4-piperidinyl]-4-(1 H- 
imidazol-1 -yl)-N-methyibenzamide. 

m. 4-[[4-(1 H-lmidazol-1 -yl)benzoyl](methyt)amino]-N,N,N'- 
tripropylpiperidine-1 -carboximidamide. 

n. N-[2-(4-Chlorophenyt)ethylJ-N , -cyano-4-H4-(1 H-imidazol-1 -yl)- 
benzoyl]amino]-N-methyipiperidine-l-carboximidamide. 

o. 4-(1 H-lmidazol-1 -yl)-N-£1 -(2-thienylcarbonyl)-4-piperidinyl]- 
benzamide. 

Process Aspect 

in general the compounds of Formula I may be prepared as shown in 
Schemes A-F. 
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SCHEME A 




couple 



In Scheme A, P is a temporary protecting group for nitrogen such as benzyl, 
benzyloxycarbonyl, i-butoxycarbonyl, benzoyl, or acetyl; R, and Ra are lower 
alkyl or hydrogen, R 3 is C r C 8 straight or branched chain alkyl, aryl, 
substituted aryl, aralkyl, substituted aralkyl or heteroaryl, with the proviso 
that R 3 is not tertiary alky); R 4 is loweralkyl or hydrogen; W is oxygen, sulfur, 
NR, NCN, or CHN0 2 ; K is R,, OR,, or NR^; B is a suitable leaving group 
such as chlorine, bromine, thiomethyl, thiophenyl, phenoxy, 1-imidazolyl and 

n=0-2. 

Th aminoalkylpiperidines (b) are conveniently prepared by alkylation 
of the primary amines (a). Typically, the amine (a) is treated with 1 to 2 
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The aminoalkylpiperidines (b) are conveniently prepared by alkylation 
of the primary amines (a). Typically, the amine (a) is treated with 1 to 2 
equivalents of aldehyde or ketone in an organic solvent, most generally 
methanol, in the presence of molecular sieves, in some cases, it proves 
advantageous to add acid to the reaction mixture to maintain a slightly acidic 
pH. A reducing agent, most commonly sodium cyanoborohydride, is added 
to the mixture, and the reaction is stirred from 1 to 48 hr at temperatures 
from 0°C to 40°C. The alkylated product (b) may be isolated by standard 
methods; for example, partitioning between organic and aqueous phases, 
standard chromatographic purification, and crystallization. 

In some cases when n=0, it is preferable to prepare compounds (b) 
by reductive animation of the corresponding piperidones (c). The reductive 
amination is carried out in a fashion similar to that described above. Thus, 
the piperidone (c) and 0.5 to 1 equivalents of a primary amine are combined 
in an organic solvent such as methanol in the presence of molecular sieves, 
and optionally in the presence of added acid. A reducing agent such as 
sodium cyanoborohydride is added, and the reaction mixture is stirred from 1 
to 48 hr at 0°C to 40°C, after which standard procedures are used to isolate 
the product (b). 

Reactions of amines (b) to give derivatized amines (d) follow methods 
appropriate to the specific derivatizing agent. In general, the amine (b) is 
treated with from 1 to 2 equivalents of the derivatizing reagent in an inert 
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organic solvent, such as methylene chloride, acetonitrile, pyridine, or 
dimethylformamide, at temperatures from 0°C to 100°C, for periods of from 
0.5 to 48 hr. Some cases may be carried out advantageously in a two- 
phase mixture of an organic solvent and an aqueous solution of an inorganic 
base. The addition of 1 to 3 equivalents of a tertiary amine base is 
beneficial in some cases, as is the use of an inert atmosphere such as 
nitrogen. Products (d) are isolated by extractive workup, and are purified by 
standard crystallization or chromatographic methods. 

Deprotection of the derivatized compounds (d) makes use of standard 
methodology appropriate for the protecting group. For example, when P is 
benzyl or benzyloxycarbonyl. deprotection may be accomplished by catalytic 
hydrogenolysis employing hydrogen gas at pressures of approximately 50 
psi with a palladium catalyst in an alcoholic solvent at temperatures of 20°C 
to 50°C for 0.5 to 48 hr. When P is t-butoxycarbonyl, treatment of (d) with 
methanolic HCI at 0°C to 20°C for 1 to 5 hr effects deprotection. Standard 
isolation procedures may be used to obtain the deprotected product (e). 

Coupling of the deprotected amines (e) with 4-(1H-imidazol-1- 
yl)benzoic acid may be accomplished using any standard amide forming 
method. For example, the benzoic acid may be combined with one 
equivalent of carbonyldiimidazole in a polar organic solvent such as 
dimethylformamide at approximately 20° for from 1 to 3 hr. The amine (e) is 
then added, and the mixture is stirred for 6 to 48 hr. The solvent is 
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chromatography. In some cases it proves advantageous to isolate the 
products as their acid addition salts with a pharmaceutically acceptable acid 
such as methanesulfonic acid. 

For some compounds of Formula I, it may prove advantageous to use 
synthetic steps as illustrated in Scheme B. 

SCHEME B 
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An amine (a), prepared as discussed previously, is protected with a 
protecting group P 1 which can be removed under conditions different from 
those used to remove P. For example, P can be benzyl and P 1 can be 
t-butoxycarbonyl. In this example, the amine (a) is dissolved in an alcoholic 
solvent such as methanol and 1.1 equivalents of di-t-butyldicarbonate is 
added. The mixture is stirred for from 15 min to 2 hr at temperatures from 
20°C to 70°C, after which the mixture is evaporated, and the crude product 
is purified by chromatography or crystallization. The process aspects for the 
remaining operations in Scheme B for the conversion of (b) to compounds of 
Formula I are generally the same as those described in connection with 
Scheme A. 

Certain compounds of Formula I may be prepared conveniently by an 
alternative synthesis, shown in Scheme C. 
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SCHEME C 
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Piperidine (a) is acylated with 4-fluorobenzoyi chloride. The reactions are 
generally carried out in a mixture of a water-immiscible organic solvent such 
as methylene chloride and an aqueous solution of an inorganic base, for 
example, potassium carbonate. The acid chloride is added dropwise to the 
solution of the piperidine (a) over 10 min to 1 hr, typically at 0°C to 10°C, 
after which stirring is continued at 0°C to 25°C for 30 min to 4 hr. The 
acylated products (b) may be isolated by acidification of the aqueous phase, 
extraction with an organic solvent, and recrystallization of the residue after 
evaporation. 

Curtius rearrangement of the acids (b) gives the isocyanates (c). 
Most conveniently, the acid (b) is combined with one equivalent of 
diphenylphosphoryl azide (DPPA) and one equivalent of a tertiary amine 
base, typically triethylamine, in an inert solvent such as toluene. The 
mixture is heated at 75°C to 100°C under an inert atmosphere for 1 to 3 hr. 
The resulting solution of the isocyanate (c) is used without isolation. One to 
two equivalents of a primary or secondary amine may be added to the 
mixture, and the reaction continued at 20'C to 80°C for 1 to 6 hr to give the 
ureas (d). Alternatively, an alcohol may be reacted with the isocyanate in a 
similar fashion to give the carbamates (e). The products (d) and (e) may be 
isolated by washing the organic mixtures with aqueous acid and aqueous 
base, followed by evaporation of the organic phase. The crude products 
may be purified by standard crystallization or chromatographic methods. 



SUBSTITUTE SHEET 



WO 91/19709 



PCT/EP91/01137 



Carbamates (e) may be conv rted to amin s (f) using methodology 
appropriate to the specific group Rj. For example, within R, is benzyl, the 
removal may be accomplished by catalytic hydrogenolysis in the presence of 
hydrogen gas at pressures of about 50 psi with a palladium catalyst in an 
alcoholic solvent. The reactions are carried out at temperatures of 20°C to 
50°C for 0.5 to 48 hr. When R 3 is 2-(trimethylsilyl)ethyl, the carbamate is 
combined with from 2 to 4 equivalents of cesium fluoride in a polar organic 
solvent, such as dimethylsulfoxide under an inert atmosphere, and the 
mixture is heated at 75°C to 100°C for from 2 to 8 hr. The product amines 
(f) may be isolated by extractive work-up followed by crystallization or 
chromatographic purification. 

Amides (g) are prepared from the amines (f) using standard acyiation 
methods. Typically, the amines are treated with acid chlorides in a mixture 
of a water-immiscible organic solvent and an aqueous inorganic base, as 
described previously. The products (g) are isolated by evaporation of the 
organic phase and recrystallization of the residue. 

The fluorine in compounds (d), (e) and (g) may be displaced by 
imidazole to give the corresponding compounds of Formula I. The fluoro 
compounds are combined with from 3 to 6 equivalents of imidazole in a 
polar solvent such as acetonitrile, dimethylformamide, or dimethylsulfoxide, 
the latter being preferred. In most cases, addition of 1 to 3 equivalents of an 
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inorganic base such as potassium carbonate is beneficial; however, this is 
not always necessary. The mixture is heated under an inert atmosphere at 
from 70°C to 150°C for 12 to 96 hr. The crude product may be isolated by 
extractive work-up; in some cases, the product may be precipitated by 
pouring the reaction mixture into water. The product is purified by 
recrystallization. in some cases as a pharmaceutically acceptable salt. 

Compounds of Formula I in which Y is CONRgR,, COR 3 , or CHOHR, 
are prepared as shown in Scheme D. 
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SCHEME D 



0 
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Carboxylic acid (a) is converted to its acid chloride (b) using thionyl chloride 
or oxalyi chloride, preferably the latter. For instance, the acid may be 
dissolved in an inert solvent such as methylene chloride and treated with 1.0 
to 1.2 equivalents of oxalyi chloride at 0°C to 25°C. Trace amounts of 
dimethylformamide are often useful to catalyze this reaction. The mixture is 
stirred for from 1 to 4 hr. Evaporation of the solvent provides the crude acid 
chloride, which may be used without further purification. 

Preparation of amides (c) is accomplished by treatment of the acid 
chloride (b) with an amine, using standard amide forming reaction 
conditions, most preferably those involving a two-phase organic solvent and 
aqueous inorganic base mixture. Compound (c) may then be converted to 
the corresponding compounds of Formula I by reaction with imidazole, as 
previously discussed. 

Conversion of the acid chloride (b) to ketones (d) is best 
accomplished by reaction with an organometallic reagent (R,M), for example, 
by organocadmium, organocuprate, or copper catalyzed Grignard addition. 
Most commonly, an organ ocopper reagent is prepared by reaction of copper 
(I) iodide with one equivalent of methyllithium in a solvent such as 
tetrahydrofuran under an inert atmosphere from -80°C to 20°C for 1 hr. The 
mixture is cooled to -80°C, a Grignard reagent (RjJMgX is added, and the 
mixture is stirred from -80°C to 20°C for 1 to 2 hr. The mixture is once more 
cooled to -80°C, and a solution of the acid chloride (b) is added dropwise 
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over approximately 30 min. The mixture is then stirred 1 hr at -80°C, 2 to 4 
hr at 20°C t and is quenched with aqueous ammonium chloride. Isolation of 
the product ketone (d) involves partitioning between an organic solvent and 
aqueous base. At times small amounts of methyl ketone (i.e.. R, * methyl) 
may be obtained as impurities in (d). These may be removed by standard 
chromatographic or crystallization methods. 

Compounds (d) may be converted to the corresponding compounds of 
Formula I by reaction with imidazole, as previously discussed. Keto 
compounds of Formula I may be reduced by a metal hydride reagent in an 
appropriate solvent, preferably by sodium borohydride in an alcoholic solvent 
such as methanol. These reductions are best carried out by treating a 
solution of the ketone at 0°C to 20°C with 0.5 to 2 equivalents of sodium 
borohydride for from 30 min to 5 hr. The crude product is obtained by 
aqueous workup, and purification is effected by crystallization. 

Certain compounds of Formula I are most conveniently prepared as 
shown in Scheme E. 
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SCHEME E 



o 




The process aspects of this preparation are generally similar to those 
described in connection with Scheme B. Thus, 4-(1H-imidazol-1-yl)benzoic 
acid is coupled with 1-benzylpiperazine to give amine (a), which is converted 
to the debenzyiated amine (b) by catalytic hydrogenolysis. Derivatization on 
nitrogen with the appropriate reagents leads to compounds of Formula I. 
Similarly, other compounds of Formula I may be prepared in an analogous 
fashion, as shown in Scheme F. 

SCHEME F 
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METHOD-OF-USE AND PHARMACEUTICAL COMPOSITION ASPECTS 

The novel imidazolylbenzoyl substituted heterocycles of this invention 
and their pharmaceutically acceptable salts are antiarrhythmic agents 
primarily with a Class III antiarrhythmic effect. Certain of the compounds 
also exhibit a Class I antiarrhythmic effect. 

In 1970, Vaughan Williams devised his. by now well known, method 
for classifying various antiarrhythmic agents. Generally speaking, Class I 
agents typified for example by flecainide, lidocaine or mexiletine are local 
anesthetics on nerve and myocardial membranes thereby slowing 
conduction, which decreases the propagation of ectopic (premature) beats 
and suppresses the tendency of damaged cells to initiate ectopic beats. The 
Class II agents are the so-called p-Wockers best exemplified by propranolol. 
The Class III agents represented by bretylium or amiodarone have little or 
no effect on conduction; in fact, they are quite independent of conduction. 
They prolong the action potential duration of the heart cells thus increasing 
the time interval in which the heart cells are unexcitable (refractory period) 
without slowing conduction or changing the excitability of the cardiac cells. 

The compounds of this invention were tested in several biological 
procedures to analyze their type of antiarrhythmic effect. For instance, 
utilizing standard electrophysiological techniques, the resting potential, 
amplitude, duration and rate of rise of phase 0 (depolarization) of the action 
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potential were measured in normal canine cardiac Purkinje fibers. Those 
compounds which in this screen demonstrated an increase in action potential 
duration without a decrease in the rate of rise of phase 0 were designated 
Class III antiarrhythmic agents. Those compounds which decreased the rate 
of rise of phase 0 i.e. slowed conduction were designated as Class I agents. 

Certain compounds were tested for their vasodilator activity • such 
compounds would be useful for the treatment of hypertension or heart 
failure. The compounds were evaluated by assessing vasodilator activity in 
rings of canine coronary artery and mesenteric vein in vitro. 

In general, the compounds of this invention may be administered 
orally or parenterally. The dosage administered will be dependent on the 
subject being treated, the route of administration and the type and severity 
of the arrhythmias being prevented or reduced. 

The compound to be administered can be formulated by admixing 
with any of a number of suitable pharmaceutical diluents and carriers such 
as lactose, sucrose, starch powder, cellulose, calcium sulfate, sodium 
benzoate and the like. Such formulations can be compressed into tablets or 
can be encapsulated into gelatin capsules for convenient oral administration. 
For parenteral administration a compound of this invention can be 
formulated as an intramuscular or intravenous medicament but is not limited 
thereto. In the case of treatment f a patient suffering from severe cardiac 
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arrhythmias, it may be desirable to administer a compound of this invention 
by an intravenous slow bolus in order to effect a rapid conversion to a 
normal sinus rhythm. The normalized condition can then be maintained by 
oral administration of the compound. 

The compounds of this invention can be formulated for parenteral 
administration with any of a number of pharmaceuticaily acceptable carriers 
and diluents to constitute an injectable liquid solution. Commonly used 
diluents and carriers include water or a saline solution, buffered aqueous 
solutions as well as dispersing and surface active agents if necessary. Such 
formulations can be infused at a constant rate or injected one to four times 
per day or more often depending upon the particular condition of the subject 
being treated. 

It is further contemplated that the compounds of this invention may be 
formulated into sublingual lozenges or impregnated into fabric appliques for 
a type of transdermal application. 

The pharmaceutical formulations of the compounds of this invention 
may optionally, additionally contain one or more other pharmaceuticaily 
active substances, as for instance combining the compounds of this 
invention with ^adrenergic blocking agents for the treatment of mammalian 
subjects who have suffered myocardial infarction. 
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The invention describ d hereinabove is illustrated below in the 
Preparations and Examples, which, however, are not to be construed as 
limiting the scope of this invention. 

PREPARATIONS 

Preparation 1 

W4"FluorobenzovnDlperidln»4-carboxvHcacld 

Piperidine-4-carboxylic acid (25.8 g, 200 mmol) and potassium 
carbonate (82.9 g, 600 mmol) are combined in water (500 mL) and 
methylene chloride (1L) at 0°C. 4-Fluoiobenzoyl chloride (31.7 g, 200 mmol) 
is dissolved in methylene chloride (200 mL) and added to the first mixture 
dropwise over 45 min. The mixture is stirred for 2 hr, after which the 
aqueous layer is separated and acidified to pH 1.5 with concentrated HCI. 
The aqueous mixture is extracted three times with methylene chloride, and 
the organic extracts are dried over magnesium sulfate and evaporated to 

give the title compound. 

NMR (CDCI,): 8= 1.73(brs,2), 1.97(brs,2), 2.63(m,1), 3.09(brt,2), 

3.73(brs,1). 4.48(brs,1), 7.10(t,2), 7.41 (m.2). 

Preparation 2 

In a manner similar to that described in Preparation 1, treat the 
following reactants, respectively: 
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a) 1-(4-Fluorobenzoyl)-4-piperidinamine and hexanoyl chloride, 

b) PipGridine-4-carboxylic acid and benzyl chloroformate, to obtain 
the following products, respectively: 

c) N-[1 -(4-Fluorobenzoyl)-4-piperidinyl]hexanamide, 

d) 1-[(Phenylmethoxy)carbonyllpiperidine-4-carboxylicacid. 

Preparation 3 
N-Butvl-1-(4-fluorobenzovnDlDertdln»4-carboxamldQ 

l-(4-Ruorobenzoyl)piperidine-4-carboxylic acid (8.79 g, 35.0 mmol) is 
dissolved in methylene chloride (75 mL) at 0°C, and dimethylformamide 
(0.20 mL) and oxalyl chloride (4.9 g, 39 mmol) are added. The mixture is 
stirred at room temperature for 2 hr. in a second flask, butyiamine (2.6 g, 
35 mmol) and potassium carbonate (9.67 g, 75.4 mmol) are dissolved in 
water (100 mL) and methylene chloride (200 mL) at 0°C. The first mixture is 
added to the second dropwise over 45 min, and the mixture is stirred at 0°C 
for 2 hr. The organic phase is separated, washed twice with saturated 
sodium bicarbonate, twice with 1N HCI, dried over magnesium sulfate, and 
evaporated. Recrystallization from ethyl acetate-hexane affords the title 
compound. 
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NMR (CDCl,): 5 = 0.93(t,3). 1 .31 (sextuplet.2), 1 .49(quint,2), 1.76(m,4), 
2.30(m.1). 2.93(m,2), 3.26(quar,2), 3.79(m,1), 4.63(m,1), 5.48(m,1), 7.09(t,2). 
7.41 (dd,2). 

Preparation 4 
1 ■f4-HuoroDflrttovn-4-(2-ox ohexv»plDeridlne 

l-(4-Ruorobenzoyl)piperidine-4-carboxylic acid (11.31 g, 45.0 mmol) 
is dissolved in methylene chloride (100 mL) at 0°C, and dimethylformamide 
(0.20 mL) and oxalyl chloride (5.8 g, 46 mmol) are added. The mixture is 
stirred 3 hr at room temperature, after which the solvent is evaporated; 
toluene (50 mL) is added and evaporated under reduced pressure. The 
toluene treatment is then repeated. In a second flask, copper (I) iodide 
(8.57 g, 45.0 mmol) is suspended in tetrahydrofuran (100 mL) at -78°C 
under a nitrogen atmosphere. MethylWhium (1.55 M in ether, 29 mL, 45 
mmol) is added, and the mixture is stirred at room temperature for 50 min. 
The mixture is cooled to -78°C, and pentylmagnesium bromide (2.0 M in 
ether, 22.5 mL, 45 mmol) is added. The mixture is stirred for 1 5 min at 
-78°C, 1.5 hr at room temperature, and is cooled to -78°C. A solution of the 
first residue in tetrahydrofuran (30 mL) is added to the second mixture 
dropwise over 30 min, and the mixture is stirred 1 hr at -78°C, and then 3 hr 
at room temperature. The mixture is poured into saturated ammonium 
chloride (500 mL). sodium hydroxide (1 g) is added, and the mixture is 
stirred 16 hr. The layers are separated, the aqueous phase is extracted 
twice with methylene chloride, and the combined organics are washed twice 
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with 1 N sodium hydroxide, once with brine, dried over magnesium sulfate, 
and evaporated. The residue is chromatographed on silica gel eluting with 
hexane and ethyl acetate mixtures and recrystallized from ether-petroleum 
ether to afford the title compound. 

NMR (CDCI3): 6 = 0.89(t,3), 1 .28(01,4), 1.58(m,4), 1.85(br s.2), 
2.47(t,2), 2.60(m,1), 2.99(brs,2), 3.79(brs,1), 4.57(brs,1). 7.09(t,2), 
7.40(dd,2). 

Preparation S 
1-(4-F1uorobenzovl>-4-(1-oxoethvttDlDerldlne 

In a manner similar to that described in Preparation 4, l-(4- 
fiuorobenzoyl)piperidine-4-carboxyiic acid is reacted with methyimagnesium 
bromide to afford the title compound. 

NMR (CDCy: 8 = 1.64(m,2), 1.88(m,2), 2.20(s,3), 2.62(m,1). 3.01 (br 
s,2), 3.73(brs,1), 4.54(br s.1), 7.11(t,2), 7.41 (m,2). 

Preparation 6 
f1-(4»FluorobeflzovlV4-piperidlnvncarbamlc acid. 
2-ttrimethvtallvltethvl eater 

l-(4-Ruoroben2oyl)piperidine-4-carboxylic acid (10.05 g, 40.0 mmol) 
and triethylamine (4.1 g, 40 mmol) are combined in toluene (50 mL) under a 
nitrogen atmosphere. Diphenylphosphoryi azide (11.0 g, 40.0 mmol) is 
added, and the mixture is heated at 80°C for 2 hr. 2-(Trimethylsilyl)ethanol 
(9.49 g, 80.2 mmol) is added, and the mixture is stirred at 80°C for 2 hr, and 
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room temperature for 2 hr. The mixture is diluted with methylene chloride, 
washed twice with IN HCI, twice with 0.5 N sodium hydroxide, dried over 
magnesium sulfate, and evaporated. The residue is recrystallized from 
ether-hexane to afford the title compound. 

NMR (CDCI,): 8 - 0.04(s,9), 0.98(m,2), 1.31(m,2). 1.91(m,2), 
2.99(m,2), 3.67(m,2). 4.15(m,2), 4.59(m,2). 7.11(t,2), 7.42(dd,2). 

Preparation 7 
4.rr(Butoxv)carbonvnamlnolDlper»dl ne-l-carboxvllc 

acid. Dhenvlmethvl eater 

In a manner similar to that described in Preparation 6, 1-[(phenyl- 
methoxy)cart»nyl]plperidine-4-carboxy1lc acid and 1-butanol are reacted to 
give the title compound. 

Preparation 8 
i-/4-RuorobenzovlV4-olperidlnamlne hydrochloride 

([1-(4-nuorobenzoyl)-4-piperldiny1]]carbamic acid 2-(trimethylsilyl)ethyl 
ester (14.66 g, 40.0 mmol) and cesium fluoride (12.14 g, 79.9 mmol) are 
combined in dimethyl sulfoxide (100 mL) under a nitrogen atmosphere and 
heated to 80°C for 4 hr. The mixture is poured onto water (1 L) and 
extracted three times with methylene chloride. The organic extracts are 
dried over magnesium sulfate and evaporated to provide the title compound 
as its free base. The material is converted to its hydrochloride salt and 
r crystallized from 2-propanol-ether to provide the title compound. 
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NMR (DMSO-de): 5 - 1.49(m,2), 1.94(br s,2), 2.84-3.19(m,2), 
3.33(m.1), 3.61(brs,1). 4.42(brs,1), 7.30(t2). 7.60(dd,2), 8.27(br,3). 

Preparation 9 

N-Methvf-14Dhenv1methv1>-4-DtDeridlnamlne dlhvdrochlorlde 

1-(Phenylmethyl)-4-piperidone (18.99 g, 100 mmol), methylamine 
hydrochloride (6.75 g, 100 mmol), and 3 A molecular sieves (54 g) are 
combined in methanol (350 mL), and the mixture is stirred 2 hr. Acetic acid 
(2 mL) and sodium cyanoborohydride (4.19 g, 66.7 mmol) are added, and 
the mixture is stirred for 48 hr at room temperature. The mixture is filtered 
through Celite, diluted with 1 N sodium hydroxide, and extracted three times 
with methylene chloride. The organic extracts are dried over magnesium 
sulfate and evaporated to give the title compounds as its free base. The 
material is converted to its hydrochloride salt and recrystallized from 
methanol-ether to give the title compound. 

NMR (DMSOdg) : 5 - 2.05(m.2), 2.25(m,2). 3.00(m,2), 3.18(m,1), 
3.40(m,5), 4.29(brs,2). 7.48(m,3). 7.63(m,2), 9.47(brs,2), 11.18(br s.1). 

Preparation 10 
N-Butv1-NM1-<DhenvtrnethvtV-4-DlDeridinv11urea 

Butyl isocyanate (33.9 g. 342 mmol) is added dropwise to a solution 
of 1-(phenylmethyl)-4-piperidinamine (65 g, 342 mmol) in methylene chloride 
(400 mL) at 0°C, and the mixture is stirred for 2 hr. The mixture is washed 
three times with water, dried over magnesium sulfate, and evaporated. 
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Recrystallization of the residue from methylene chloride-hexane affords the 
titre compound. 

NMR (CDCI 3 ) : 8 = 0.91 (t,3), 1.3-1 .6(m,6), 1.91 (m,2), 2.1(dt,2), 
2.8(d,2), 3.13(quar,2), 3.48(S,2). 3.60(m,1). 4.35(d,1), 4.45(t,1), 7.20- 
7.50(m,5). 

Preparation 11 
N.Butvl-N'-methvl-N'.ffl.fphenvlmethvlM-DlDerldlnvflurea 

hydrochloride 

In a manner similar to that described In Preparation 10, butyl 
isocyanate is reacted with N-methyM-(phenylmethyl)-4-piperidinamine to 
afford the title compound. 

NMR (DMSOO : 8 - 0.88(t,3). 1.26(sextet,2), 1.39(quin,2), 1.62(br 
d,2), 2.12(brquar,2), 2.64(s,3). 3.02(m,4), 3.31 (m,2), 4.28(m.3). 6.32(t.1), 
7.48(m,3), 7.65(m,2), 10.96(brs,1). 

Preparation 12 
n-(PhenvlmethvlV4-plperidlnvncarbamlc acid. 
1.1-dlmethvlethvl ester 

1-(Phenylmethyl)-4-piperidinamine (78 g, 410 mmol) is dissolved in 
methanol (400 mL) and di-tert-butyl dlcarbonate (95 g, 440 mmol) is added 
over 5 min. The solution is stirred 15 min at room temperature, 20 min at 
70°C, and then evaporated. Trituration of the residue with ether affords the 
title compound. 
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NMR (CDCI3) : 5 = 1.44(m,11), 1.88(m,2). 2.08(t.2), 2.78(m,2). 
3.48(m.3), 4.42(br s,l ), 7.31 (m,5). 



Preparation 13 

l«f4^1H«imldazo|.i.vnban2ovlM4phanvlmethvltetpara2lna 
mgthgnesulfonJs acid salt (1:2) 

4-(1H-lmidazoM-yl)benzoic acid (18.82 g, 100 mmol) and carbonyl- 
diimidazole (16.22 g, 100 mmol) are combined in dimethylformamide (200 
mL) and stirred for 2 hr. l-(Phenylmethyl)piperazine (17.7 g, 101 mmol) is 
added, and the mixture is stirred for 20 hr. The solvent is evaporated, and 
the residue is dissolved in methylene chloride and washed twice with 
saturated aqueous sodium bicarbonate, twice with water, and dried over 
magnesium sulfate. Evaporation of the solvent and recrystallization of the 
residue from ethyl acetate-hexane provides the free base of the title 
compound. Conversion to the methanesulfonic acid salt and recrystallization 
from ethanol-ether affords the title compound. 

NMR (DMSO-de): 8 » 2.37(s,6), 3.01-3.88(br m,8), 4.39(s,2). 
7.50(m,3), 7.55(m,2), 7.74(d,2), 7.95(m,3), 8.35(s,1). 9.73(s,1). 

Preparation 14 

In a manner similar to that described in Preparation 13, 4-(l H- 
imidazol-1-yl)benzolc acid is reacted with the following reactants, 
respectively: 

a) (4-Piperidinyl)carbamic acid, 1 ,1-dimethylethyl ester, 
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b) l-(Phenylmethyl)-4-piperidinamine, to provide the following 
products, respectively: 

c) [1 -[4-(1 H-lmidazol-1 -yl)benzoyq-4-piperidinyi]carbamic acid, 1,1- 
dimethylethyl ester, 

d) 4-(1 H-lmida2oH-yl)-N-l1 -(phenylmethyl)-4-piperidinylJ- 
benzamide. 

Preparation 15 
Ijfefl mmldazoM-vttbemovnplperazlne 

1-[4-(1 H-lmidazol-1 -yi)benzoylJ-4-(phenylmethyl)piperazine (26.65 g, 
76.9 mmol) is dissolved in ethanol (500 mL) and 10% palladium on carbon 
(2.00 g) as a slurry in water (10 mL) is added to the solution. The mixture is 
shaken under an atmosphere of hydrogen on a Pan* apparatus at 50 psi and 
50°C for 30 hr. The mixture is filtered through Celite, the solvent is 
evaporated, and the residue is triturated with ether and crystallized from 
ethyl acetate-hexane to afford the title compound. 

NMR (CDCy: 8 - 1.76(br s,1), 2.90(br m,4), 3.43(br s,2), 3.76(br s,2),. 
7.23(S,1), 7.31 (S.1), 7.45(d,2), 7.55(d,2), 7.89(8.1). 

Preparation 16 

In a manner similar to that described in Preparation 15, the following 

reactants, respectively: 

a) [1 -(Phenylmethyl)-4-piperidinyl]carbamic acid, 1 , 1 -dimethylethyl 

ester, 
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b) 4-(1 H-lmidazol-1 -yl)-N-[1 -(phenylmethylM-piperidinylj- 
benzamide, 

c) N-Butyl-N-methyl-N41-(phenylmethyl)-4-piperidinyl]urea 
hydrochloride, 

d) N-Butyi-N'-[1 -(phenylmethylHl-piperidinyqurea, 

e) 4-[[(Butoxy)carbonyl]amino]pjperidine-1 -carboxylic acid, 
phenylmethyl ester. 

are converted to the following products, respectively: 

f ) (4-Piperidinyl)cart>amic acid. 1 ,1 -dimethylethyl ester, 

g) 4-(1 H-lmidazoM -yl)-N-(4-piperid nyl)benzamide f 

h) N-Butyt-N'-methyl-N , -(4-pipericfinyl)urea hydrochloride, 

i) N-Butyl-N ? -(4-pjperidinyl)urea, 

j) (4-Piperidinyl)carbamic acid, butyl ester. 

Preparation 17 

1Wimmidazoi a ^Yl)benzoYlH^iperid»"^TO ^hydrochloride 
[1-(4-(1 H-lmidazol-1 -yl)benzoyl]-4-piperidinyl]carbamic add, 1,1- 
dimethyiethyl ester (131.6 g 9 355 mmol) is dissolved in methanol (800 mL) at 
0°C, and the solution is saturated with HCI gas. The mixture is stirred for 3 
hr at room temperature, after which ether is added to give a turbid solution. 
The resulting precipitate is collected and air dried to afford the title 
compound. 
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NMR (DMSO-d.): 8 1.63(m.2), 1.97(m,1). 2.06(m,1), 2.96(m,1). 
3.21(m.1). 3.33(m,2). 3.60(m,1), 4.50<m,1), 7.65(d.2). 7.96(s,1). 7.97(d,2). 
8.39(S.1). 8.57(br s,3), 9.85(S,1). 

EXAMPLES 
Example 1 

N-[l-(4-Ruorobenzovl)-4-piperidinyl]hexanamide (5.73 g, 17.9 mmol) 
imidazole (6.09 g, 89.5 mmol), and potassium carbonate (4.59 g. 35.8 mmol) 
are combined in dimethylsulfoxide (75 mL) under a nitrogen atmosphere, 
and the mixture is heated at 130°C for 42 nr. The mixture is cooled, poured 
on water, and extracted with methylene chloride. The extracts are washed 
with brine, dried over magnesium sulfate, and evaporated. Recrystallization 
of the residue from ethyl acetate provides the title compound. 

NMR (CDCI 3 ): 8 - 0.89(t,3), 1.31(m,6), 1.61(quin,2). 2.00(m,2), 
2.16(t.2). 2.96(m,1), 3.13(m,1). 3.73(m,1). 4.03(m,1), 4.63(m.1). 5.45(d.1). 
7.24(s.1). 7.31(s,1). 7.45(d.2). 7.54(d,2). 7.90(S,1). 

FvnmplQ 2 

In a manner similar to that described in Example 1 . the following 

reactants. respectively: 

a) N-Butyl-l-(4-fluorobenzoyl)piperidine-4-carboxamide, 

b) 1 -(4-Fluorobenzoyl)-4-(1 -oxohexyljpiperidine. 
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c) 1 -(4-Fluorobenzoyl)-4-(1 -oxoethyi)piperidine, 
are converted to the following products, respectively: 

d) N-Butyl-1 -[4-(1 H-imidazol-1 -yl)benzoyl]piperidine-4- 
carboxamide, methanesulfonic add salt, 

e) 1 -[4-(1 H-lmidazoM -yl)ben2oyl]-4-(l -oxohexyl)piperidine, 

f) 1 -[4-(1 H-lmidazol-1 -yl)benzoyi]-4-(1 -oxoethyl)piperidine 
hydrochloride. 

Example a 

4-(1-HvdroxvhBxvlV1-f4-(1H-lmldazo|.1.vnbflnzovllDlDeridlne. 
methanesulfonic add sajj 

1-[4-(1 H-lmidazol-1 -yl)ben2oylH-(1-oxohexy1)piperidine (0.67 g. 1.90 
mmol) is dissolved in methanol (10 mL) at 0°C, and sodium borohydride (72 
mg, 1.9 mmol) is added. The mixture is stirred for 3 hr at 0°C, after which it 
is diluted with water and made acidic with 2 N HCI. The solution is washed 
three times with methylene chloride, made basic with sodium carbonate, and 
extracted with methylene chloride. The extracts are dried with magnesium 
sulfate and evaporated to a residue. Recrystaiiization of the product as its 
methanesulfonic acid salt from ethanol-ether provides the title compound. 

NMR (DMSO-d,): 8 - 0.87(t,3), 1.10-1.88(m,13), 2.24(s,3). 2.72(br 
s,1), 3.01 (br s,1), 3.21 (br s,1), 3.52(br m,1), 4.54(br m,1), 7.64(d,2), 
7.89(d,2). 7.94(S,1). 8.34(s,1), 9.71 (s.1). 
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Exampj 4 

M.Butyl-N'41-rM 1 H-lmktazoM -vnbenz vrM-nlperidlnvll- 
M'-mothvlurea methanesu itonlc acid salt 

4-(lH-lmidazoM-yl)benzoic acid (4.52 g, 24.0 mmol) and carbonyl- 
diimidazole (3.89 g, 24.0 mmol) are combined in dimethylformamide (SO mL) 
and the mixture is stirred 2 hr. A solution of N-butyl-N'-methyi-N , -(4- 
piperidinyl)urea (6.00 g, 24.0 mmol) in dimethylformamide (25 mL) is added, 
and the mixture is stirred 18 hr. The solvent is removed by evaporation and 
the residue is dissolved in methylene chloride. The solution is washed twice 
with saturated aqueous sodium bicarbonate and twice with water, dried over 
magnesium sulfate, and evaporated to a residue. Recrystallization of the 
crude product as its methanesulfonic acid salt from ethanol-ether provides 

the title compound. 

NMR (DMSOde) : 8 = 0.87(t,3). 1.25(sextet2), 1.37(quin,2). 1.61(br 
s.4). 2.35(s,3), 2.66(s.3). 2.84(br m,1). 3.01(m,2). 3.13(br m,1). 3.55(br m.1). 
4.21 (br m.1). 4.57(br m.1). 6.27(br s.1). 7.70(d.2). 7.90(d.2). 7.95(s,1), 
8.35(S,1), 9.73(S,1). 

Example S 

In a manner similar to that described in Example 4. nicotinic acid and 
l.[4-(lH-imidazoM-yl)benzoyl]-4-piperidinamine are converted to the title 

compound. 
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Exarngj 6 

N-Butvl-N'-fl-r^l H-lmldaz M-vhbenz ylM-piDertdtnvllurea 
methanesulfonlc acid salt 

4-(lH-lmidazol-1-yl)benzoic acid (2.6 g. 13.9 mmol), toluene (35 mL), 
and thionyi chloride (35 mL) are combined and heated at 70°C for 1.5 hr, 
after which the mixture is evaporated. The residue is combined with N-butyl- 
N'-(4-piperidinyl)urea (2.0 g, 10 mmol) in methylene chloride (40 mL) at 
-78°C under a nitrogen atmosphere, and triethylamine (4 mL) in methylene 
chloride (10 mL) is added dropwise. The mixture is allowed to warm to 
room temperature and is stirred tor three days. The mixture is evaporated to 
a residue which is triturated with ethanol. The ethanol is evaporated, and 
the residue is chromatographed on silica. The chromatographed material is 
converted to its methanesulfonic acid salt and recrystallized from 
isopropanol-acetonitrile to yield the title compound. 

NMR (DMSO-d 9 ):8 = 0.84(t,3), 1.30(m,6), 1.74-1.84(br,1), 2.32(s,3). 
2.96(t.3), 3.00-3.90(br,13), 4.28(br,1), 5.80-5.84(br,2), 7.68(d,2), 7.90(d,2), 
7.93(S,1). 8.34(S,1), 9.68(S,1). 

Example 7 

f14441Wmlcto2ol-1-vnbenzovtM-Dlparidinvncarbamlcacld 
butvl ester, methanesulfonlc acid salt 

In a manner similar to that described in Example 6, 4-(1 H-imidazol-1 - 
yl)benzoic acid and (4-piperidinyl)carbamic acid, butyl ester are reacted to 
give the title compound. 
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Examo! 8 

N-Btrtvl-N^I^IH-tmlcte l-1-vl^banz vH -4.plparldlnvnthl urea 

1-(4-(lH-lmidazol-1-yl)benzoyl]-4-piperidinamine (4.06 g, 15.0 mmol) 
and butyl isothiocyanate (1.81 mL, 1.73 g, 15.0 mmol) are combined In 
methylene chloride (75 mL) and stirred at room temperature. After 24 hr, an 
additional portion (0.90 mL, 0.86 g, 7.5 mmol) of butyl isothiocyanate is 
added, and the mixture is stirred for 48 hr. The mixture Is washed twice with 
1 N aqueous sodium hydroxide, once with brine, dried over magnesium 
sulfate, and evaporated. Trituration of the residue with ether and 
recrystallization from ethanol-ether affords the title compound. 

NMR (DMSO-cLJ: 8 - 0.89(t,3), 1.31(m,2), 1.46(m,4), 1.91(br s,2), 
3.00(brs,1), 3.13(br s,1), 3.40(brs,2), 3.60(brs,1), 4.33(brs,2), 7.15(s,1), 
7.32(br m,2), 7.54(d,2), 7.76(d,2), 7.83(s,1 ), 8.36(8,1 ). 

Example 9 

In a manner similar to that described in Example 8, the following 

reactants, respectively: 

a) i-[4-(1H-lmidazoM-yl)berttoyl]piperazine, 

b) N-(4-Piperidinyl)-4-(1 H-imidazol-1 -yl)benzamide, 

are reacted with butyl Isocyanate to give the following products, respectively: 

c) N-Butyl-4-[4-(1 H-imidazol-1 -yl)benzoyl]piperazine-1 - 
carboxamide, 

d) N-Butyl-4-[[4-(1 H-imidazoH-yl)benzoyl]amino]piperidine-1 - 
carooxamide. 
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Example 10 

N-f1-r4-f1H-lmldazol-1-v»benz vIM-piperldlnvnben zen Drooanamlde 

1-[4-(1H-lmidazol-1-yl)ben2oyl]-4-piperidinamine dihydrochloride (4.46 
g, 13.0 mmol) and potassium carbonate (6.67 g, 52.0 mmol) are dissolved in 
methylene chloride (60 mL) and water (30 mL) and the mixture is cooled 
with an ice bath. A solution of 3-phenylpropionyl chloride (2.72 g, 16.2 
mmol) in methylene chloride (15 mL) is added dropwise over 15 min, and 
the mixture is stirred at room temperature for 2 hr. The phases are 
separated, and the organic phase is washed with saturated aqueous sodium 
bicarbonate, dried over magnesium sulfate, and evaporated. 
Chromatography of the residue on silica gel followed by recrystallization from 
acetonitrile affords the title compound. 

NMR (DMSOde): 8 - 1.30(br s.2). 1.74(br s.2). 2.37(t,2), 2.82(t,2), 
3.1 0(br s,2), 3.55(br s,1 ), 3.82(br m,1 ), 4.27(br s,1 ). 7.1 4(s,1 ), 7.1 7- 
7.29(m,5). 7.51 (d.2), 7.75(d,2), 7.83(m,2), 8.34(s,1). 

Example 11 

N-ri.r44immldazoM-v1Vbertzovn-4-DlDeridlnvl1-2.6-dlmethvlpenzamide 

In a manner similar to that described in Example 10, H4-(1H- 
imidazoM-yl)benzoyl]-4-piperidinamine dihydrochloride and 2,6- 
dimethylbenzoyl chloride are reacted to give the title compound. 
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CLAIMS 



We claim 



-1- 



A compound of the following Formula I: 



0 



wherein 



O 



I 



A is 

— N WCH 2 D n -Y, 



— N N — Z or 
\_/ 
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w o 

— N — C — J — N-— C — 0H 3 




Zis 



w 0 



0 

II 



— 0R 3 or 



a * 



W is O, S, NR, NCN or CHNCy, 

R Is selected from hydrogen, 0,-04 straight or branched chain alkyl. 
optionally substituted aryl or arylalkyl; 
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R,, Rj, R 4 are independently hydrogen or C,-C 4 straight or branched 
chain alkyi; 

R, is selected from C,-C 8 straight or branched alkyi. optionally 
substituted aryl or arylalkyl or heteroaryl; 

n is the integers 0, 1 or 2, 
and the pharmaceutical^ acceptable salts thereof; 

with the provisos that when R, is a 0,-0, straight or branched chain 
alkyi this is not inclusive of a tertiary moiety and when R, is heteroaryl, said 
heteroaryl cannot be attached to a hetero atom e.g. N or O. 



-2- 



A compound of claim 1 wherein A is 




A compound of claim 1 wherein A is 




N — 2 
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-4- 

A compound of claim 1 wherein A is 




-5- 

A compound of claim 2 which is N-butyl-N'-[1-{4-(1 H-imidazol-1- 
yl)benzoyl]-4-piperidinyl]urea. 

-6- 

A compound of claim 2 which is N-butyl-N'-[1-[4-(lH-imidazol-1- 
yl)benzoyl]-4-piperidinyl]-N'-methylurea 

-7- 

A compound of claim 2 which is N-butyl-N'-[1-[4-(1H-imidazol-1- 
yl)benzoyl]-4-piperidinyl]thiour8a 

-8- 

A compound of claim 2 which is 4-rj(3,5-dichlorophenyl)amino]- 
carbonyl]amino-1 -[4-(1 H-imidazoH -yl)benzoyl]piperdine. 
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-9- 

A compound of claim 2 which is N-[[(3,5-dichlorophenyl)amino]- 
(imino)methyl]-1 -[4-(1 H-imidazol-1 -yl)benzoyl]piperidine-4-amine. 

-10- 

A compound of claim 2 which is [1-I4-(1 H-imidazol-1 -yl)benzoyl]«4- 
piperidinyl]carbamic acid, butyl ester. 

-11- 

A compound of claim 2 which is N-butyl-1-{4-(1 H-imidazol-1 -yl)- 
benzoyl]piperidine-4-carboxamide. 

-12- 

A compound of claim 2 which is N-[1-[4-(1 H-imidazol-1 -yl)benzoyl]-4- 
piperidinyf]hexanamide. 

-13- 

A compound of claim 2 which is N-[1-[4-(1 H-imidazol-1 -yl)benzoyl]-4- 
piperidinyl]benzenepropanamide. 

-14- 

A compound of claim 2 which is N-{1-{4-(1 H-imidazol-1 -yl)benzoyl]-4- 
piperidinyl]-2,6-dimethylbenzamide. 
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-15- 

A compound of claim 2 which is N-[1-[4«(1 H-imidazol-1 -yl)benzoyl]-4- 
piperidinyl]-3-pyridinecarboxamide. 

-16- 

A compound of claim 2 which is 1-[4-(1 H-imidazol-1 -yl)benzoyl]-4-(1 - 
oxohexyl)piperidine. 

-17- 

A compound of claim 2 which is 1-[4-(1 H-imidazol-1 -yl)benzoylH-0- 
oxoethyl)piperidine. 

-18- 

A compound of claim 2 which is 4-(1-hydroxyhexyl)-1-[4-(1H-imidazol- 
1 -yl)benzoyi]piperidine. 

-19- 

A compound of claim 3 which is N-butyl-4-[4-(! H-imidazol-1 -yl)- 
benzoyl]piperazin©-l •carboxamide. 

-20- 

A compound of claim 4 which is N-butyM-[r.4-(1 H-imidazol-1 -yl)- 
benzoyl]amino]piperidine-1 -carboxamide. 
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-21- 

The method of treating arrhythmias in a mammalian subject in need 
thereof comprising, administering to said subject an antiarrhythmically 
effective dose of a compound according to Claim 1 . 

-22- 

A pharmaceutical composition comprising a therapeutically effective 
amount of at least one compound according to claim t, together with one or 
more non-toxic pharmaceutically acceptable carriers. 
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